The kinetics of acetate utilization by concentrated suspensions of cells was examined in five strains of Methanothrix soehngenii. The rate of acetate utilization by all strains was dependent on the initial acetate concentration and followed simple Michaelis-Menten kinetics. The ability to utilize acetate differed among the various strains of M. soehngenii and was highest in the strain designated MTAS.
Methane fermentation has been widely used as a wastewater treatment system because of the low consumption of energy, low level of sludge production, and recovery of methane as a source of energy. In this system, acetate is the precursor for about 70% of the methane produced during the anaerobic digestion of organic compounds (1) , and the decarboxylation of acetate is considered to be the ratelimiting step in methane fermentation (5 Figure 1 shows time courses of acetate utilization by strain MTAS. After a short lag, acetate was almost entirely consumed within 3.0 h. The rate of acetate utilization by strain MTAS was dependent on the initial concentration of acetate and followed Michaelis-Menten kinetics (Fig. 2) . The results for the other strains were similar to those for strain MTAS. -') , and the Vmax/Km value for this strain was 1.8 to 9 times higher than those for the other strains. These results indicate that strain MTAS has a higher ability to utilize acetate than the other strains. In addition to Lineweaver-Burk plot, we recalculated the kinetic parameters, using Hanes-Woolf and Eadie-Scatchard plots (11) . However, the trends in Km and Vmax values did not change among the strains tested. In M. soehngenii, acetate is activated by acetyl-coenzyme A synthetase instead of by phosphotransacetylase, by which it is activated in a Methanosarcina sp. (6) . The Km (0.86 mM) for acetate of acetyl-coenzyme A synthetase purified from strain Opfikon was similar to the apparent Km for the growth of this strain, and it was suggested that the reaction catalyzed by this enzyme was the rate-limiting step in the conversion of acetate to methane and carbon dioxide in M.
soehngenii (3, 4, 8) . Therefore, the differences in kinetics of acetate utilization among the strains we examined may be due to differences in the enzymologic characteristics of their respective acetyl-coenzyme A synthetases or in their expression levels or in both.
In this study, we demonstrated that acetate utilization by washed and concentrated cells of five strains of M. soehngenii followed Michaelis-Menten kinetics and that our results were similar to the results of analyses of growth kinetics of Methanothrix sp., but different from the results obtained with washed and concentrated cells of M. soehngenii Opfikon and thermophilic Methanothrix strain CALS-1 (4, 8) . These differences cannot be explained easily but may be caused by differences in assay conditions (the composition of headspace gas, preincubation of cells, etc.). We also found that strain MTAS has a high ability to utilize acetate. The anaerobic removal of carbon should be improved by the introduction of this strain into anaerobic digestors since the decarboxylation of acetate is the rate-limiting step in methane fermentation. However, further studies are needed to determine whether strain MTAS exhibits a high-level ability to utilize acetate in methanogenic ecosystems and whether this strain can be maintained for long periods as the predominant strain in anaerobic digestors.
